reported the isolation of mutants lacking enzyme activities of 3-phosphoglycerate kinase, glyceraldehyde 3-phosphate dehydrogenase, and enolase in Escherichia coli. Their rationale was that mutants defective in triose interconversion enzymes will fail to grow on glucose, glycerol, or succinate alone, but they can grow when glycerol and succinate are present together. Hillman and Fraenkel (6) also isolated glyceraldehyde 3-phosphate dehydrogenase mutants in E. coli which map at a different site from those isolated by Irani and Maitra. Finally, mutants lacking pyruvate kinase activity in Aspergillus nidulans were isolated by Payton and Roberts (12).
Although numerous studies have been carried out concerning mutants defective in the upper part ofthe glycolytic pathway in microorganisms (review references 1 and 3), mutants with lesions in the triose interconversion enzymes after glyceraldehyde 3-phosphate have been isolated only recently. Freese et al. (4) reported a Bacillus subtilis mutant lacking 3- phosphoglycerate kinase activity. Irani and Maitra (7) reported the isolation of mutants lacking enzyme activities of 3-phosphoglycerate kinase, glyceraldehyde 3-phosphate dehydrogenase, and enolase in Escherichia coli. Their rationale was that mutants defective in triose interconversion enzymes will fail to grow on glucose, glycerol, or succinate alone, but they can grow when glycerol and succinate are present together. Hillman and Fraenkel (6) also isolated glyceraldehyde 3-phosphate dehydrogenase mutants in E. coli which map at a different site from those isolated by Irani and Maitra. Finally, mutants lacking pyruvate kinase activity in Aspergillus nidulans were isolated by Payton and Roberts (12) .
In this paper, we wish to report the isolation and characterization of two new classes of glycolytic mutants lacking pyruvate decarboxylase (EC 4.1. The frozen cells were suspended in 0.5 M potassium phosphate buffer (pH 7.5; 0.5 g/ml). The suspension (8 ml) was mixed with 4 g of glass beads (diameter, 0.45 to 0.50 mm), and the mixture was shaken for 1 min in a Braun homogenizer cooled by liquid carbon dioxide and then centrifuged at 12,000 x g for 15 min. The supernatant was assayed for enzyme activity at 25°C by spectrophotometric methods (10) . Protein concentrations were determined by the method of Lowry et al. (9) .
Growth experiments. Cultures were incubated in 300-ml nephelometric flasks at 30°C in a shaking water bath. Cells grown to the logarithmic phase in YPGE were concentrated, washed with YP medium, suspended in YP, and used as inocula for growth experiments. Portions of the cell suspension (0.1 ml each) were used to inoculate 10 ml of designated medium to a turbidimetric reading of 5 to 10. Growth was monitored by measuring the turbidity in a Klett-Summerson photoelectric colorimeter equipped with a 660-nm filter.
Genetic methods. Mutagenesis was induced by methanesulfonic acid ethyl ester according to the method of Sherman et al. (15) . Treated cells were plated and allowed to grow on YPGE plates for 2 days before replica plating onto YPD and YPGE media. Colonies that grew on YPGE but not on YPD were picked. For tetrad analysis, asci were dissected by the method of Johnston and Mortimer (8) We established the location for the pgk locus (Table 2) as being linked to the mating locus at a map distance of 21.8 centimorgans and to the thr4 locus with a map distance of 45.5 centimorgans. Thus, the arrangement of the three loci (Fig. 1) .
Enzyme levels in the mutants, for all four enzymes, were at least 100-fold less than that of the parental strains ( medium containing carbon sources which will enter the glycolytic pathway on both sides of the lesion (e.g., YPGE) without causing depression of the oxidative phosphorylation process. Once again, the addition of glucose or galactose to YPGE causes just such a depression, resulting in inhibition of growth.
All four enzymes have been purified and extensively studied in yeast (2, 5, 11, 12, 14) . We are presently studying the regulatory mechanism of these enzymes and using these mutations to isolate catabolite-insensitive mutants. 
